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Abstract 

Background: Engaging people who drink alcohol or inject drugs in HIV care can be challenging, particularly in 
Eastern Europe. Healthcare facilities in Russia are organized by specialty; therefore linking patients from addiction care 
to HIV hospitals has been difficult. The HIV care cascade outlines stages of HIV care (e.g., linkage to care, prescribed 
antiretroviral therapy [ART], and achieving HIV viral suppression). We hypothesized that unhealthy alcohol use, injec-
tion drug use, and opioid craving are associated with unfavorable HIV care cascade outcomes.

Methods: We analyzed data from a cohort (n = 249) of HIV-positive Russians who have been in addiction hospi-
tal treatment in the past year and had a lifetime history of injection drug use (IDU). We evaluated the association 
between unhealthy alcohol use (AUDIT score > 7 [both hazardous drinking and dependence]), past-month injec-
tion drug use (IDU), and opioid craving (visual analogue scale from 1 to 100) with HIV care cascade outcomes. The 
primary outcome was linkage to HIV care within 12 months. Other outcomes were prescription of ART (secondary) 
and achievement of undetectable HIV viral load (HVL < 500 copies/mL) within 12 months (exploratory); the latter was 
analyzed on a subset in which HVL was measured (n = 48). We assessed outcomes via medical record review (linkage, 
ART) and serum tests (HVL). To examine the primary outcome, we used multiple logistic regression models controlling 
for potential confounders.

Results: Among 249 study participants, unhealthy alcohol use (n = 148 [59%]) and past-month IDU (n = 130 [52%]) 
were common. The mean opioid craving score was 49 (SD: 38). We were unable to detect significant associations 
between the independent variables (i.e., unhealthy alcohol use, IDU and opioid craving) and any HIV care cascade 
outcomes in unadjusted and adjusted analyses.

Conclusion: In this cohort of HIV-positive Russians with a history of IDU, individual substance use factors were not 
significantly associated with achieving HIV care cascade milestones (i.e., linkage to HIV care; prescription for ART; or 
suppressed viral load). Given no detection of an association of cascade outcomes with recent unhealthy use of alco-
hol or injection drugs in this cohort, examining systemic factors to understand determinants of HIV care engagement 
for people with drug use would be important.
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Background
HIV elimination is a major health target in the United 
Nations’ (UN) global Sustainable Development Goals, 
which call for additional resources to effectively address 
the expanded scope of the HIV epidemic by 2030 [1, 
2]. Given that it is challenging to diagnose, link to care, 
retain, and achieve viral suppression among people with 
substance use, examining the association of substance 
use with effective engagement in HIV care is of great 
interest [3–5].

The HIV care cascade is a framework of consecutive 
stages of HIV care (i.e., diagnosed, linked to care, retained 
in care, prescribed ART, and achieved viral suppression) 
[6, 7]. The HIV care cascade framework is useful for iden-
tifying gaps and areas to target HIV interventions [6]. It 
has been shown that for some HIV-positive individuals, 
substance use is associated with poor HIV outcomes, 
even when care is provided free of charge [8–11]. For 
example, people with unhealthy alcohol or opioid use 
frequently have reduced adherence to ART medications 
[12, 13]. As such, people with unhealthy alcohol use and 
people who inject drugs (PWID) face greater barriers in 
the path to optimal HIV care and have more rapid HIV 
disease progression [12, 13]. Understanding the factors 
that contribute to better HIV care cascade outcomes 
in a cohort of people who use substances could help to 
inform strategies to achieve the ambitious UN objectives 
addressing HIV infection.

Achieving optimal HIV care cascade outcomes is par-
ticularly challenging in Eastern Europe. As healthcare 
services in Russia are organized by specialty [14], link-
ing patients from addiction hospitals to HIV facilities can 
be a challenging transition [15]. This is mainly impor-
tant since in the region, the overlapping prevalence of 
alcohol use, injection opioid use, and HIV infection is 
very high [16, 17]. The HIV epidemic in Russia has been 
driven largely by injection drug use, predominantly opi-
oids [18, 19]. In 2015, 17–29% of HIV-positive Russians 
were estimated to be receiving ART, lower than the 
global 2015 coverage estimate of 40% and the coverage 
in the USA and France (70% and 63%, respectively) [20, 
21]. The combination of high rates of new HIV infections 
and low ART coverage contributed to 27,564 HIV-related 
deaths officially reported in Russia in 2015 [21]. Govern-
ment statistics put the number of HIV-positive people in 
Russia over one million [21]. Among those newly diag-
nosed with HIV in 2015, almost 54% of individuals were 
infected via injection drug use [21]. People with HIV and 
substance use comorbidity are a vulnerable population, 
as their engagement in specialty care remains low [22].

In Russia, healthcare, including addiction and ART, is 
provided free of charge at governmental facilities, such 
as addiction (i.e., narcology) or HIV clinics [15]. Opioid 

agonist therapy with methadone or buprenorphine is 
not available in Russia [22]. Naltrexone is available for 
treatment of opioid and alcohol use disorder, but rarely 
administered due to its cost [23]. The standard of care at 
Russian inpatient addiction hospitals consists of diagnos-
tic procedures, detoxification for 10–14  days and reha-
bilitation for an additional 30 days for selected patients. 
In the first week of hospitalization, patients are detoxi-
fied with possible use of tramadol, non-opiate analgesics, 
clonidine and benzodiazepines [15, 24]. Patients receive 
drug counselling and treatment for comorbid psychiat-
ric conditions within addiction hospitals, but integration 
to other treatment modalities such as HIV care is very 
limited.

The Russian HIV epidemic is a major public health 
challenge intertwined with substance use, creating a 
need to better understand barriers to HIV treatment 
among populations with substance use. Substance use 
has not been a major focus of previous analyses of the 
HIV care cascade in Russia. In order to understand 
whether unhealthy alcohol use, injection drug use (IDU), 
and opioid craving are associated with HIV care cas-
cade outcomes, we conducted a secondary analysis of 
prospectively collected observational data about HIV-
positive Russians who have been in addiction hospital 
treatment in the past year and had a lifetime history of 
IDU. We hypothesized that unhealthy alcohol use, IDU, 
and opioid craving are associated with unfavorable HIV 
care cascade outcomes, specifically linkage to HIV care, 
prescribed ART, and viral load suppression.

Methods
Datasets
We conducted a secondary data analysis based on partic-
ipants from the LINC (Linking Infectious and Narcology 
Care) study, a randomized controlled trial (RCT) con-
ducted in St. Petersburg, Russia, to assess the effective-
ness of a behavioral and structural intervention designed 
to support and motivate HIV-positive PWID to engage in 
HIV medical care and ultimately improve their HIV out-
comes [25]. LINC participants (n = 349) were recruited 
from inpatient wards at the City Addiction Hospital in 
St. Petersburg, Russia between July 2012 and May 2014. 
Lifetime history of IDU and documented HIV infection 
were entry criteria. Other inclusion requirements were: 
(1) aged 18–70  years; (2) hospitalized at the addiction 
hospital; (3) agree to CD4 cell count testing; (4) having 
a phone; (5) sharing 2 contacts to assist with follow-up; 
and (5) residing at a stable address within 100 kilometers 
of St. Petersburg. Participants were excluded from the 
study for the following: (1) currently receiving ART; (2) 
not fluent in Russian; or (3) cognitive impairment pre-
cluding informed consent.
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The LINC study did not measure HIV viral load (HVL). 
However, a subset of LINC participants (n =  48) were 
co-enrolled in another study (Russia ARCH [Alcohol 
Research Collaboration on HIV/AIDS]) in which the 
outcome HVL was available. Russia ARCH is an obser-
vational cohort of HIV-positive people examining alcohol 
use and HIV outcomes [26]. Russia ARCH participants 
were recruited between November 2012 and June 2015 
from clinical HIV and addiction sites, non-clinical sites, 
and via snowball recruitment in St. Petersburg, Russia. 
Study inclusion criteria were: (1) documented HIV infec-
tion; (2) ART-naive at baseline; (3) aged 18–70 years; (4) 
stable address within 100 km of St. Petersburg; (5) having 
a phone and; (6) sharing 2 contacts to assist with follow-
up. Exclusion criteria were the same as for LINC.

All study participants provided written informed con-
sent and both studies were approved by Institutional 
Review Boards of Boston University Medical Campus 
and First St. Petersburg Pavlov State Medical University. 
Co-enrolled participants provided consent to link their 
data from the two studies.

Variable selection
Outcomes
The primary outcome of interest was linkage to HIV care. 
The linkage to care variable was a dichotomous outcome 
defined as at least one HIV physician appointment within 
12  months of study enrollment as all patients were not 
on ART; this information was obtained from the partici-
pants’ medical records [25]. Such an appointment would 
be made initially at one of two St. Petersburg hospitals 
serving HIV-positive patients.

The secondary outcomes were prescription of ART (yes 
or no) and achievement of viral control (exploratory). We 
defined prescription of ART as being prescribed ART 
within 12 months following the baseline assessment. This 
variable was obtained via medical records. We consid-
ered achievement of viral control, any HVL  <  500  cop-
ies/mL within a year of study enrollment. HIV viral load 
data was obtained via serum tests. This variable was only 
assessed among LINC participants who were co-enrolled 
in Russia ARCH.

Main independent variables
We assessed 3 key substance use variables at 6  months 
post-baseline: unhealthy alcohol use, past-month IDU, 
and opioid craving. Alcohol use was measured via the 
Alcohol Use Disorder Identification Test (AUDIT, score 
ranging from 0 to 40) and divided into 3 categories 
(scores of 0–7; scores of 8–19; and scores >  19) [27]. 
The  AUDIT is a screening tool that helps providers to 
assess patients’ alcohol related risks; a score of 7 and 
below suggests that person abstains or has lower-risk 

drinking. Individuals who score between 8 and 19 are at 
risk for consequences. A score of above 19 is suggestive 
of alcohol dependence [27, 28]. We defined an AUDIT 
score > 7 as unhealthy alcohol use.

We defined injection drug use as self-report of any past 
30-day IDU (yes or no). Opioid craving was measured via 
a visual analogue scale ranging from 0 to 100, modeled 
using tertiles. The opioid craving measure was validated 
and used in prior studies [29, 30]. We did not model crav-
ing as a continuous variable in order to avoid assump-
tions of linearity.

Covariates
In the analysis of the primary outcome (linkage to care), 
the following potential confounders were included based 
on the literature and our clinical knowledge: age, gender, 
education, marital status, income, social support [31], 
depressive symptoms (Center for Epidemiologic Studies 
Depression Scale [CES-D]), [32, 33] homelessness, and 
HIV stigma (Berger HIV stigma scale) [34]. As LINC is 
an RCT, we also considered the study arm as a covariate.

Statistical analyses
 Descriptive statistics were used to characterize study 
participants overall and stratified separately by each of 
the 3 main independent variables. For each of the 3 main 
independent variables, we presented baseline character-
istics by each category of the particular substance use 
variable (e.g., as shown in Table 1, for the AUDIT score 
that measured alcohol use, baseline characteristics were 
presented for the following three categories: scores 
of 0–7; scores of 8–19; and scores >  19). We compared 
exposure groups for descriptive purposes using Chi 
square and Student’s t tests or Wilcoxon rank-sum tests, 
as appropriate. Spearman correlations were calculated to 
assess correlations between independent variables and 
covariates and no pair of variables included in the same 
regression model was highly correlated (r  <  0.40 in all 
cases). Separate multiple logistic regression models were 
used to evaluate associations between each independent 
variable with each outcome adjusting for potential con-
founders. We reported adjusted odds ratios (aOR) and 
95% confidence intervals (CI) from the regression mod-
els. For the secondary outcome, prescribed ART, due 
to a limited number of events (i.e., 31 prescribed ART 
within 12  months), we limited the adjusted analyses to 
the following covariates: age, gender, and stigma. As only 
5 events for the undetectable viral load outcome were 
identified, we present only an unadjusted model for this 
outcome. Confirmatory analyses were conducted addi-
tionally adjusting for randomization to the LINC inter-
vention in analyses of the primary outcome of linkage to 
HIV care and the secondary outcome of being prescribed 
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ART within 12  months. We conducted analyses using 
2-sided tests and an alpha level of 0.05. All statistical 
analyses were conducted using SAS version 9.3 (SAS 
Institute, Inc., NC, USA).

Results
Participant characteristics
Participants in the primary analysis of linkage to HIV 
care and the secondary analysis of prescription of ART 
(N = 249) are described in Tables 1 and 2. The subset of 
these participants with HIV viral load results (n =  48) 
were examined in the exploratory analysis of the cas-
cade outcome, HVL suppression. Characteristics of this 

Russian HIV-positive cohort are the following: mean 
age 34 years (SD: 4.8); 74% men; 34% married, 24% sep-
arated and 42% never married; 27% completed 9  years 
or less of school, 62% completed 12  years of school-
ing, and 10% reported some higher education. Only 3% 
were homeless. Mean CD4 cell count at baseline was 
365 cells/mm3 (SD: 260). The median monthly individual 
income of participants was 25,000 rubles (USD 775 [2013 
exchange rate]). We used the median split approach [35] 
to dichotomize participants into 2 groups: lower than 
median income (0–25,000 rubles) or higher than median 
income (> 25,000 rubles). Of note, the minimum neces-
sary income for an individual to meet basic needs (living 

Table 1 Characteristics of HIV-positive Russians with opioid use, overall and by AUDIT score (n = 249)

a Collected at 6 months from baseline

Characteristic Total
N = 249

AUDITa score 0–7
n = 101

AUDITa score 8–19
n = 81

AUDITa score 20–40
n = 67

p value

Age: mean (SD) 34.3 (4.8) 34.6 (4.9) 34 (5.1) 34.2 (4.2) 0.70

Male 184 (74%) 72 (71%) 64 (79%) 48 (72%) 0.44

Married or partnered 84 (34%) 32 (32%) 30 (37%) 22 (33%) 0.52

Education (less than 9 grades) 67 (27%) 24 (24%) 24 (30%) 19 (28%) 0.36

Depressive symptoms CES-D ≥ 16 208 (88%) 79 (84%) 67 (88%) 62 (95%) 0.06

Social support: mean (SD) 19 (5) 19 (5) 19 (5) 19 (5) 0.85

Stigma score: mean (SD)a 2 (1) 2 (1) 2 (1) 2 (1) 0.62

Injection drug use, past-montha 130 (52%) 41 (41%) 51 (63%) 38 (57%) < 0.001

Opioid craving: mean (SD)a 49 (38) 41 (37) 54 (36) 53 (41) 0.04

Linked to care 119 (48%) 48 (48%) 39 (48%) 32 (48%) 1.00

ART initiation 31 (12%) 13 (13%) 11 (14%) 7 (10%) 0.85

Table 2 Characteristics of HIV-positive Russians with opioid use, overall and by past-month IDU status (n = 249)

a Collected at 6 months from baseline

Characteristic Total
N = 249

IDU past  montha

n = 130
No IDU past  montha

n = 119
p value

Age: mean (SD) 34.3 (4.8) 33.6 (5.1) 35.1 (4.3) 0.01

Male 184 (74%) 89 (69%) 95 (80%) 0.04

Married or partnered 83 (33%) 45 (35%) 38 (32%) 0.23

Education (less than 9 grades) 68 (27%) 39 (30%) 29 (24%) 0.06

Depressive symptoms CES-D ≥ 16 208 (88%) 113 (92%) 95 (85%) 0.10

Social support: mean (SD) 19 (5) 19 (5) 19 (5) 0.25

Stigma score: mean (SD)a 2 (1) 2 (1) 2 (1) 0.85

AUDITa

 Score 0–7 100 (40%) 41 (31%) 59 (50%) 0.009

 Score 8–19 81 (33%) 51 (39%) 30 (25%)

 Score 20–40 67 (27%) 38 (29%) 29 (25%)

Opioid craving: mean (SD)a 49 (38) 71 (31) 24 (29) < 0.001

Linked to care 119 (48%) 57 (43.8%) 62 (52%) 0.21

ART initiation 31 (12%) 15 (11%) 16 (13%) 0.70

CD4 cell count: mean (SD) 365 (260) 340 (256) 393 (264) 0.11
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wage) in St. Petersburg in 2013 was 6900 rubles (USD 
214) [36]. Depressive symptoms were common, with 88% 
scoring above 16 on the CES-D [32].

Unhealthy alcohol use was common, with a major-
ity (59%) having an AUDIT score of 8 or higher. Past-
month IDU was also common (52%). Unhealthy alcohol 
use occurred among 68% of those with past-month IDU 
(89/130). The mean opioid craving score was 49 (SD: 38). 
Variables indicative of the HIV care cascade were as fol-
lows: 119/249 participants (48%) were linked to HIV care; 
31/249 (12%) were prescribed ART; 5/48 (10%) achieved 
viral suppression (HVL < 500 cells/mm3) within a year of 
study enrollment.

Regression analyses
Linkage to HIV care
We were unable to detect significant associations 
between the linkage to care outcome and the independ-
ent variables (i.e., unhealthy alcohol use, IDU, and opioid 
craving) in unadjusted and adjusted analyses (Table  3). 
Adjusted odds ratio (aOR) for unhealthy alcohol use and 
linkage to care were as follows: 1.14 for AUDIT score of 
20–40 (95% CI 0.57–2.29, p = 0.71) and 1.26 for AUDIT 

score of 8–19 (95% CI 0.65–2.24, p  =  0.49) compared 
with people with lower-risk drinking and abstainers 
(AUDIT scores 0–7). Similarly, in both unadjusted and 
adjusted analyses, past-month IDU was not significantly 
associated with linkage to HIV care (aOR 0.79 [95% CI 
0.45–1.38, p = 0.39]).

We found no significant association between opioid 
craving and linkage to HIV care outcome in unadjusted 
or adjusted regression models (aOR 0.84, [95% CI 0.43–
1.64, p  =  0.61), highest (71–100) versus lowest (0–29) 
tertile; (aOR 0.78, [95% CI 0.39–1.57, p = 0.48]), middle 
(30–70) versus lowest tertile.

Married or partnered status was associated with signif-
icantly lower odds of linkage to care in alcohol use (0.46 
[0.24, 0.89]), and other models, see Table  3. Stigma—
another covariate in our analyses—was not significantly 
associated with HIV care cascade outcomes (p > 0.05 for 
all linkage to care models). However, more education, 
appeared to be positively associated with linkage to care 
in all models, for example aOR for education in the alco-
hol use and linkage to care model was 1.97 (95%CI 1.02, 
3.78), p = 0.04. Our main findings were consistent after 

Table 3 Separate logistic regression models evaluating the association between substance use (unhealthy alcohol use, 
past-month IDU, opioid craving) and linkage to care (n = 249)

Variable Outcome

Linkage to care and unhealthy 
alcohol use
n = 249

Linkage to care and IDU
n = 249

Linkage to care and opioid 
craving
n = 250

Adjusted odds 
ratio (95% CI)

p value Adjusted odds ratio 
(95% CI)

p value Adjusted odds ratio 
(95% CI)

p value

AUDIT 20–40
Alcohol dependence

1.14 (0.57, 2.29) 0.72 – – – –

AUDIT 8–19
Hazardous drinking

1.26 (0.65, 2.44) 0.49 – – – –

IDU – – 0.79 (0.45, 1.38) 0.40 – –

Opioid craving
30–70

– – – – 0.78 (0.39, 1.57) 0.49

Opioid craving
71–100

– – – – 0.84 (0.43, 1.64) 0.61

Gender (female vs. male) 1.45 (0.74, 2.84) 0.27 1.45 (0.74, 2.82) 0.27 1.39 (0.72, 2.71) 0.33

Age 1.00 (0.94, 1.07) 0.90 1.00 (0.93, 1.07) 0.93 1.00 (0.94, 1.07) 0.97

Stigma (continuous) 0.71 (0.44, 1.14) 0.16 0.71 (0.44, 1.14) 0.15 0.71 (0.44, 1.15) 0.16

Social support (continuous) 1.00 (0.94, 1.06) 0.95 1.00 (0.95, 1.07) 0.88 1.00 (0.94, 1.07) 0.91

Married or partnered 0.46 (0.24, 0.89) 0.02 0.45 (0.23, 0.87) 0.01 0.47 (0.24, 0.91) 0.02

Separated, divorced, or widowed 1.05 (0.49, 2.28) 0.89 1.09 (0.51, 2.32) 0.82 1.07 (0.50, 2.29) 0.85

Education 1.97 (1.02, 3.78) 0.04 1.91 (0.99, 3.68) 0.05 1.99 (1.03, 3.84) 0.04

Depressive symptoms (past-week 
symptoms)

0.83 (0.34, 2.00) 0.67 0.87 (0.36, 2.08) 0.74 0.90 (0.37, 2.19) 0.82

Income (high vs. low) 1.04 (0.55, 1.96) 0.91 1.09 (0.58, 2.02) 0.79 1.09 (0.58, 2.04) 0.78

Homeless 1.70 (0.30, 9.57) 0.54 1.75 (0.31, 9.93) 0.52 1.87 (0.33, 10.59) 0.48
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adjustment for randomization to the LINC intervention 
group (data not shown).

ART and suppressed HIV viral load
We did not find significant associations between the 
main independent variables (i.e., unhealthy alcohol use, 
IDU, and opioid craving) and secondary (prescription of 
ART) or exploratory (achievement of viral control) out-
comes (Tables 4, 5). In fact, the estimated effects did not 
even suggest an association in the hypothesized direction 
that substance use factors examined were associated with 
worse HIV care cascade outcomes.

Discussion
Substance use is not associated with the examined stages 
in the HIV care cascade in this cohort
Alcohol and drug use have been implicated in HIV dis-
ease transmission and progression, but the role of these 
behaviors in each step of the HIV care cascade is less 
explored, especially in Eastern Europe. In this cohort of 
HIV-positive Russians who have been in addiction hos-
pital treatment in the past year and had a lifetime history 
of injection drug use, we did not find a major role of indi-
vidual substance use characteristics in the HIV care cas-
cade milestones. Given the high prevalence of substance 

Table 4 Separate logistic regression models evaluating the association between substance use (unhealthy alcohol use, 
past-month IDU, opioid craving) and ART (n = 249)

Variable Outcome

ART and unhealthy alcohol use n = 249 
use

ART and IDU
n = 249

ART and opioid craving
n = 250

Adjusted odds ratio 
(95% CI)

p value Adjusted odds ratio 
(95% CI)

p value Adjusted odds ratio 
(95% CI)

p value

AUDIT 20-40
Alcohol dependence

0.98 (0.37, 2.57) 0.97 – – – –

AUDIT 8–19
Hazardous drinking

1.24 (0.52, 2.95) 0.62 – – – –

IDU – – 0.89 (0.41, 1.90) 0.76 – –

Opioid Craving
30–70

– – – – 1.34 (0.53, 3.37) 0.53

Opioid Craving
71–100

– – – – 1.16 (0.46, 2.92) 0.76

Gender (female vs. male) 1.25 (0.52, 2.97) 0.61 1.23 (0.51, 2.93) 0.64 1.22 (0.51, 2.90) 0.65

Age 1.04 (0.97, 1.13) 0.28 1.04 (0.96, 1.13) 0.31 1.05 (0.97, 1.13) 0.27

Stigma 0.74 (0.39, 1.40) 0.35 0.73 (0.39, 1.40) 0.35 0.74 (0.39, 1.40) 0.35

Table 5 Separate logistic regression models evaluating associations between substance use (unhealthy alcohol use, 
past-month IDU, opioid craving) and HVL suppression (n = 49)

Variable Outcome

Suppressed HVL and AUDIT Suppressed HVL and IDU Suppressed HVL and opioid 
craving

Odds ratio (95% CI) p value Odds ratio (95% CI) p value Odds ratio (95% CI) p value

AUDIT 20–40
Alcohol dependence

3.07 (0.32, 29.06) 0.33 – – – –

AUDIT 8–19
Hazardous drinking

1.77 (0.20, 15.82) 0.61 – – – –

IDU – – 0.90 (0.15, 5.25) 0.90 – –

Opioid craving
30–70

– – – – 0.96 (0.16, 5.86) 0.97

Opioid craving
71–100

– – – – 0.27 (0.01, 6.48) 0.42
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use and HIV infection in Russia, examining such associa-
tions is important.

The impact of alcohol use on HIV outcomes has been 
examined in other settings, and while areas of uncer-
tainty exist, collective evidence suggests that there are 
possible mechanisms by which alcohol may be related to 
HIV disease progression, via low medication adherence 
and suboptimal retention in care [13, 37–39]. Research 
suggests that heavy drinkers are less likely to receive a 
prescription for ART [40–42]. However, it is unknown 
which stages of the HIV care cascade are most affected 
by unhealthy alcohol use. Our analysis attempted to 
examine this question by looking at alcohol’s effect on 
different steps of the HIV care cascade. Similar to alco-
hol use, opioid use is a known barrier to HIV care [43]. 
Specific effects of opioids on HIV disease progression are 
not fully understood, although some insights have been 
gained [44–46]. For example, studies have demonstrated 
a negative effect on CD4 count with heroin withdrawal in 
Russia [44]. A recent cross-sectional study among PWID 
in St. Petersburg and Kohtla-Järve, Estonia demonstrated 
that high alcohol consumption and injection frequency 
are significantly associated with missing HIV care cas-
cade steps [47].

Systemic factors merit further investigation
In some countries, access to HIV care  among  people 
who inject drugs (PWID) is disproportionately low due 
to system level characteristics. Systemic factors such as 
provider discrimination and stigmatization of affected 
people, low quality of care, criminalization of drug use, 
or detention in camps without effective treatment [22, 
48, 49] might play a more important role resulting in 
poor HIV cascade outcomes. An example of a system 
level barrier to HIV care is providers’ negative attitudes 
about PWID in France in the early 2000s, when people 
with active injection use were threefold more likely not 
to receive ART because physicians doubted their ability 
to adhere to the regimen [50]. In contrast, evidence sug-
gests that systemic factors associated with successful HIV 
treatment outcomes include provision of quality alcohol 
and/or drug addiction treatment, having a regular source 
of primary care, and provider expertise with HIV care 
[11].

Contrary to our hypotheses, individual determinants 
of people’s substance use do not appear to be key factors 
driving HIV care in this study population of Russians dis-
charged in the previous year from an addiction hospital. 
It is possible that in Russia, systemic factors (e.g., related 
to access to HIV treatment and receipt of quality ser-
vices) were major determinants of the HIV care cascade.

Infrastructural challenges
These findings from Russia suggest that individual sub-
stance use factors were not significantly associated with 
achieving HIV care cascade milestones. This was unex-
pected and raises the possibility that alternative systemic 
barriers may dominate over individual substance use spe-
cific issues. One such possibility is that the infrastructure 
for delivery of HIV care is inadequate. Although HIV 
clinics have in recent years been increasingly distributed 
across city neighborhoods, availability of HIV facilities 
may still have been limited at the time of the study, mak-
ing accessing these sites difficult for those who do not 
live in close proximity. The relationship of such structural 
issues can be tested with access to appropriate geograph-
ical data and if demonstrated as a substantial burden 
to HIV care, could be addressed by further expansion 
of accessible facilities. However, at this time, this is a 
hypothesis that merits further investigation. There are 
also barriers to adequate addiction care for example opi-
oid agonist therapy does not exist in Russia, and alcohol 
treatment guidelines are far from evidence-based. It is 
therefore challenging for providers to offer high-quality 
addiction treatment, which has been shown to improve 
HIV outcomes [11, 15, 24].

A substantial body of literature exists on the  protec-
tive effects of education on HIV care; this seems to be 
the case in this cohort, as education was positively asso-
ciated with achievement of HIV care cascade outcomes 
[51, 52]. Married or partnered status was associated with 
significantly lower odds of linkage to care, suggesting that 
participants who were single had more progress with this 
HIV cascade outcome. This finding is surprising, given 
that partnered status usually has beneficial effects on 
overall health outcomes and HIV care [53, 54]. It is pos-
sible that single participants in this Russian cohort lived 
with their parents, and were therefore more motivated 
and financially better positioned to receive HIV care. 
This hypothesis merits further investigation.

Limitations
The results of this study should be interpreted with cau-
tion and several limitations should be considered. This is 
a secondary data analysis and there may be lack of power 
to detect the relationships of interest. Given that all par-
ticipants in the study were hospitalized for a substance 
use disorder, one could posit that the association of sub-
stance use with HIV care cascade outcomes could have 
been significant if the sample included participants with-
out a substance use disorder (i.e., abstainers) as a com-
parison group. Initiation of ART had a limited number of 
events which precluded analysis with regression models 
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controlling for the full set of desired covariates. Also, for 
the same outcome, due to limited sample size, we did 
not conduct analyses restricting the sample to only those 
who were eligible for ART, based on the Russian Federa-
tion guidelines for the initiation of pharmacotherapy at 
the time of the study (i.e., CD4 < 350 cells/mm3) [55], but 
rather included all participants, regardless of their CD4 
status. In addition, due to limited sample size, HVL sup-
pression could not be examined in multivariate analyses.

Conclusion
Unhealthy alcohol use, past-month injection drug use, 
and opioid craving do not appear to play a major role 
in achieving the HIV care cascade milestones (i.e., link-
age to HIV care; prescribed ART; and achievement of 
suppressed viral load) among a cohort of HIV-positive 
Russians with history of IDU. Continuing to pursue an 
understanding of the systemic factors that contribute to 
successful HIV care cascade outcomes in populations 
of PWID will be key to meeting an ambitious United 
Nations’ goal of global elimination of HIV infection.
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